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ABSTRACT 

for 

CHANNEL ALLOCATION METHOD AND DEVICE IN MOBILE SYSTEM 
AND A MOBILE SYSTEM BASE STATION 

The present invention relates to a mobile system, which includes a base station 

controller and at least a first and a second base station, which comprise switching 

means for switching transceiver units of the base stations onto a particular channel of a 

plurality of optional telecommunication channels between the base station controller and 

the base stations. In order for the telecommunication channels to be utilized efficiently, 

the base station controller comprises control means, which allocate in connection with 

call set-up at least one of said telecommunication channels to the first or to the second 

base station for the duration of the call, and which transmit a predetermined message 

on the allocated channel to the base station to which the channel is allocated, the 

switching means of the first and, correspondingly, of the second base stations being 

responsive to said message for switching the transceiver units to the channel assigned 

by said message. 
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CHANNEL ALLOCATION METHOD AND DEVICE IN MOBILE SYSTEM AND 
A MOBILE SYSTEM BASE STATION 

The present invention relates to channel allocation on a teieconn- 
nnunication connection between a base station and a base station controller of 
a mobile system. In particular, the invention relates to a mobile system such as 
5 GSM (Global System for Mobile communications), in which call-related tele- 
communication signals are conveyed through circuit-switched telecommunica- 
tion channels between base stations and a base station controiier. In this 
context a call refers to any traffic connection to be switched in a mobile sys- 
tem, such as a common voice call, or alternatively, a data call, for instance. 
10 For instance, in the GSM system calls are switched over an Abis 

interface between the base stations and the base station controiier on circuit- 
switched telecommunication channels, which in practice can consist of e.g, 
time slots of a 2 Mbit/s PCM (Pulse Code Modulation) connection. Then the 
PCM connection time slots, i.e. the telecommunication channels, are perma- 

15 nently allocated to transceiver units of the base stations. If any one of the 
transceiver units is not handling a call at a given moment, it means that the 
PCM time slot allocated to said transceiver unit is not in use. 

The most considerable drawback of the above-described known 
solution is the great number of telecommunication channels needed for the 

20 telecommunication connections between the base stations and the base sta- 
tion controllers. Since the existing telecommunication channels are perma- 
nently allocated to a specific transceiver unit, the number of necessary tele- 
communication channels is dependent on the number of the transceiver units. 
Since the mobile systems are dimensioned, as far as possible, such that al- 

25 most every base station has all the time idle transceiver units (which can han- 
dle new calls, when necessary), it means that a relatively great number of 
telecommunication channels between the base station controller and the base 
stations are constantly unused. 

The object of the present invention is to solve the above-described 

30 problem and to provide a solution by which the degree of utilization of the tele- 
communication channels between the base stations and the base station con- 
troller of the mobile system can be increased to the effect that the existing 
telecommunication channels could be utilized more efficiently than before and 
the overdimensfoning of the system could be avoided. This is achieved with a 

35 channel aliocation method in a mobile system in accordance with the inven- 
tion. The method of the invention is characterized by comprising the steps of 
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arranging in the system unaliocated telecommunication channels between a 
base station controller and a base station, allocated in cail set-up at least one 
of said telecommunication channels to the base station switching the call, and 
controlling the base station controller to transmit information to the base sta- 
5 tion on the telecommunication channel allocated thereto. 

The invention further relates to a mobile system, to which the 
method of the invention can be applied and which includes a base station 
controlfer and at least a first base station and a second base station which 
comprise transceiver units for establishing a telecommunication connection by 

10 radio signals to the subscriber terminals located in the base station coverage 
area and switching means for switching the base station transceiver units onto 
a particular channel of a plurality of optional telecommunication channels be- 
tween the base station controller and the base stations. The mobile system in 
accordance with the invention is characterized in that the base station con- 

15 troller comprises control means which in call set-up allocate at least one of 
said teiecommunication channels to the first or the second base station for the 
duration of the cail and which transmit a predetermined message assigning 
the allocated telecommunication channel to the base station to whom the 
channel is allocated, and that the switching means of the first and corre- 

20 spondingly of the second base station are responsive to said message for 
switching the base station transceiver units to the telecommunication channel 
assigned by said message. 

The invention stili further relates to a mobile system base station, 
which can be utilized in the system in accordance with the invention and which 

25 comprises transceiver units for establishing a teiecommunication connection 
by radio signals to the subscriber terminals located in its coverage area, and 
switching means for switching its transceiver units to particular channels of a 
plurality of optional circuit-switched telecommunication channels. The mobile 
system in accordance with the invention is characterized in that the switching 

30 means are responsive to a message received by the base station in connec- 
tion with call set-up for switching a particular transceiver unit onto a circuit- 
switched telecommunication channel assigned by the message for the dura- 
tion of the call to be established. 

The invention is based on the idea that telecommunication channels 

35 between tlie base station and the base station controller can be utilized more 
efficiently than before, i.e their degree of utilization improves, when the chan- 
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nel allocation is performed caii-specificaily. Thus a given teiecommunication 
channel is only allocated for the duration of the call to a transceiver unit of the 
base station handling the caiL When the cali terminates, the teiecommunica- 
tion channel will be released, whereby it can be freely aiiocated to another 
5 transceiver unit. Said other transceiver unit can be a transceiver unit of the 
same or some other base station. The same telecommunication channel can 
thus be aiiocated call-specifically to various base stations. Hence a pool of 
free, i.e. unallocated, telecommunication channels is formed between the base 
stations and the base station controlier. from which pool the base station con- 

10 troller allocates a free channel call-specifically to the base station that needs a 
channel for handling a cad at a given moment. 

The fact that a particular teiecommunication channel can be allo- 
cated to a plurality of base stations enables reduction in the number of tele- 
communication channels. This is due to the fact that it is highly unlikely that all 

15 transceiver units of all base stations would simultaneously handle calls. Hence 
the number of telecommunication channels can be lower than the number of 
calls that the transceiver units are capable of handling simultaneously via a 
radio interface. Available telecommunication channels are thus aiiocated to the 
transceiver units of those base stations through which a call is going on. 

20 Thus the most considerable advantages of the solution of the in- 

vention are that the degree of utilization of available teiecommunication chan- 
nels improves and the number of telecommunication channels between the 
base stations and the base station controller can be reduced. 

In one preferred embodiment of the method of the invention, the 

25 telecommunication channels between the base stations and the base station 
controller are circuit-switched telecommunication channels that are classified 
on the basis of their characteristics into at least two categories, i.e. primary 
telecommunication channels and secondary telecommunication channels. In 
call set-up, a primary teiecommunication channel, if available, is thus aiiocated 

3D to the base station, otherwise a free secondary telecommunication channel is 
allocated thereto. This embodiment in accordance with the invention makes it 
possible that secondary telecommunication channels can be arranged be- 
tween the base stations and the base station controller to be used when all 
primary telecommunication channels are already allocated to a base station, 

35 Hence 'congestion' in the system, resulting from all channels between the 
base station and the base station controller being in use, can be avoided. 



wo 00/22856 



PCT/FI99/00848 



4 

Classification of telecommunication channels enables the secondary telecom- 
munication channels to have poorer characteristics than the primary ones. Al- 
ternatively, the use of secondary telecommunication channels may cause 
heavier costs than the primary channels to the operator, and therefore it is ad- 
5 visable to use them only exceptionally. 

The preferred embodiments of the method, mobile system and base 
station in accordance with the invention are disclosed in the accompanying 
dependent claims 2 to 3, 5 to 8 and 10. 

In the following the invention wilt be described in greater detail by 
1 0 way of example with reference to the attached drawings, wherein 

Figure 1 is a flow chart of a first preferred embodiment of the 
method of the invention, and 

Figure 2 is a block diagram of a first preferred embodiment of the 
mobile system of the invention, 
15 Figure 1 is a flow chart of a first preferred embodiment of the 

method in accordance with the invention. The flow chart of Figure 1 can be 
utilized in telecommunication channel allocation between base stations and a 
base station controller in the GSM system, for instance. 

In block A, circuit-switched primary and secondary unallocated teie- 
20 communication channels are arranged between the base stations and the 
base station controller, i.e. said telecommunication channels are not perma- 
nently allocated to any specific base station or transceiver unit in the base sta- 
tions. The telecommunication channels are grouped on the basis of their char- 
acteristics such that the primary channels are of better quality, have larger 
25 data transmission capacity, are more reliable or inexpensive in use than the 
secondary telecommunication channels. Depending on the implementation, 
the telecommunication channels can also be grouped into more than two 
categories. 

In block B, it is awaited until call set-up relating to a new call starts. 
30 In this context a call refers to any traffic connection to be switched in the sys- 
tem, for instance such as a common voice call, or alternatively, a data call. 

In block C, it is checked whether any one of the primary telecom- 
munication channels between the base stations and the base station controller 
is free. If it then occurs that one of the primary telecommunication channels is 
35 free, i.e. at said moment it is not allocated to any base station, said free chan- 
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nel wii[ be ailocated in block D to the base station that handles a new call to be 
established. 

instead, if it appears in block C that all primary telecomnnunication 
channels are already allocated at said moment a transfer to block E is per- 
5 formed. In block E, it is checked whether any one of the secondary telecom- 
munication channels between the base stations and the base station controller 
is free. If a free, unallocated, secondary channel is found, it will be allocated in 
block F to the base station that handles a new call to be established. 

Instead, if it appears in block E that all secondary telecommunica- 
10 tion channels, too, are allocated at said moment, the call set-up fails. 

in block G, the base station controller transmits information on the 
ailocated channel to the base station through the transceiver unit of which the 
call to be established will be handled. For instance in the GSM system, infor- 
mation on the allocated channel can be included in the CHANNEL ACTIVA- 
15 TION message in accordance with the GSM specification part 08.58, by which 
message the base station controWer informs the transceiver unit on the radio 
channel to be used for the call. 

in block H, it is awaited until the call has terminated, whereafter the 
telecommunication channel ailocated to the base station for the duration of the 
20 call will be released in biock L Thereafter if necessary, said channel can be 
allocated to a transceiver unit of another base station for the duration of a new 
call to be established. 

Figure 2 shows a first preferred embodiment of the mobile system in 
accordance with the invention. The mobile system shown in Figure 2 can be 
25 the GSM system, for instance, 

A base station controller BSC of Figure 2 communicates with a mo- 
bile services switching centre MSC and with base stations BTS1 to BTS2 in 
order to switch calls to mobile stations located in the coverage area of the 
base stations. The base station BTS1 comprises two transceiver units TRX1 to 
30 TRX2, whereas the base station BTS2 comprises three transceiver units TRX1 
to TRX3. For each transceiver unit in the base stations BTS1 and BTS2, a 
dedicated signalling channel S1G1 to S1G5 is resen/ed between the base sta- 
tion controller and the transceiver units. Through said signalling channel a 
control unit 1 of the base station controller, for instance, conveys information 
35 to the transceiver units on the radio channel they should utilize at a given in- 
stant of time. 
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Uniike in Figure 2, it is not necessary to aiiocate a dedicated signal- 
ling channel to every transceiver unit, but signalling between the base station 
controller and the transceiver units can also be implemented with one single, 
shared (e,g. 64 kbit/s) signalling channel. The base station controller and the 
5 transceiver units can then add to the messages to be transmitted on the 
shared signalling channel, for instance, an identifier that indicates for whom 
the messages are intended. The transceiver units can also perform a so-caiied 
random access to the shared signalling channel by using their own identifier in 
connection with calls originating from mobile stations. 

10 Circuit-switched data transmission channels CH1 to CH6 are also 

arranged between the base station controller BSC and the base stations, 
through which channels cali-reiated telecommunication signals are conveyed 
between the base station controller and the base station transceiver units. The 
data transmission channels are grouped into primary and secondary data 

15 transmission channels on the basis of their characteristics. The primary data 
transmission channels CH1 to CH4 can be, for instance, time slots of a PCM 
connection transmitted via cable. The secondary data transmission channels 
CHS to CH6 can be, for instance, connections between the base station con- 
troller BSC and the base stations conveyed via a satellite link. Hence the use 

20 of primary telecommunication channels is cheaper than the use of secondary 
telecommunication channels for the operator. 

The telecommunication channels CH1 to CH6 are not permanently 
allocated to any base station or any base station transceiver unit. Hence for 
instance, the telecommunication channel CHI can be allocated call-specificaliy 

25 to any one of the transceiver units in the base station BTS1 or BTS2. In the 
case of Figure 2, the telecommunication channel CH1 is allocated to the 
transceiver unit TRX1 of the base station BTS1. Correspondingly, the tele- 
communication channel CHS in Figure 2 is allocated to the transceiver unit 
TRX3 of the base station BTS2. For instance, when the ongoing call through 

30 the transceiver unit TRX1 of the base station BTS1 terminates, the channel 
CH1 will be released, whereby the base station controWer BSC can allocate it 
to some other base station or transceiver unit 

The allocation of the telecommunication channels CH1 to CHS is 
performed by a control unit 1 of the base station controller BSC in connection 

35 with the call set-up. The control unit 1 allocates the telecommunication chan- 
nel to that base station through which the call will be switched. The control unit 
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1 selects the channel to be aiiocated from a number of free primary tefecom- 
munication channels CH1 to CH4. Only, if there is no free primary teiecommu- 
nication channel, it allocates a secondary telecommunication channel CHS to 
CH6. 

5 Having selected the telecommunication channel to be aiiocated, for 

instance channel CH4, the control unit 1 transmits information on the aiiocated 
channel to the transceiver unit of that base station through which the call to be 
established is intended to be switched, i.e. for instance, to the transceiver unit 
TRX2 of the base station BTS1. The control unit transmits this information on 

10 the signalling channel SIG2 of the transceiver unit TRX2, for instance in con- 
junction with the CHANNEL ACTIVATION message in accordance with GSM 
specifications part 08,58 {by which message a radio channel is assigned to the 
transceiver unit TRX2). 

After receiving the message, which assigns the allocated telecom- 

15 munication channel CH4, from the signalling channel S1G2, switching means 
S2 of the transceiver unit TRX2 of the base station BTS1 switch the trans- 
ceiver unit TRX2 onto said channel. Figure 2 shows that the switching means 
of the transceiver unit TRX2 can switch it onto any one of the telecommunica- 
tion channels CH1 to CH6, When the call is over, the switching means S2 in 

20 turn release the channel CH4 used for the call, whereafter the control unit 1 
can allocate it to another base station or transceiver unit. 

Unlike in Figure 2, the control unit 1 can allocate more than one 
telecommunication channels CH1 to CH6 to the transceiver unit of the base 
station for the duration of the call. In other words, if the capacity of the teie- 

25 communication channels CH1 to CH6 is 16 kbit/s, for instance, but the tele- 
communication resources allocated to the call (e.g. a data call) are on a radio 
path of 64 kbit/s, the control unit can simultaneously allocate four channels of 
16 kbit/s CH1 to CH4 to the transceiver unit of the base station in order to pro- 
vide the same data transmission capacity over the ABIS interface as on the 

30 radio path. A further advantage of not needing to overdimension the telecom- 
munication channels CHI to CHS is achieved by this kind of dynamic alloca- 
tion of telecommunication channels CH1 to CHS. In other words, since only 
some of the calls need extended data transmission capacity at the ABIS in- 
terface, it is unnecessary to design individual telecommunication channels to 

35 meet the Highest imaginable need (e.g. 64 kbit/s), whereby only part of their 
capacity would be in use during normal calls. The capacity of the teiecommu- 
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nication channels is utilized more efficiently by the above-described dynamic 
ailocation, in which a required number of channels are allocated at any given 
time. 

It is to be understood that the above description and the figures re- 
5 lating thereto are only intended to illustrate the present invention. It is obvious 
to the person skilled in the art that the invention can be varied and modified in 
a variety of w/ays without deviating from the scope and spirit of the invention 
disclosed in the accompanying claims. 
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1 . A method of allocated a channel in a mobile system, charac- 
terized by comprising the steps of 

arranging in the system unallocated telecommunication channels 
5 between a base station controller and a base station, 

allocated in call set-up at least one of said telecommunication 
channels to the base station handling the call, and 

controlling the base station controller to transmit information to the 
base station on the telecommunication channel allocated thereto. 
10 2. A method as claimed in claim 1. characterized in that 

said telecommunication channels are circuit-switched and that in the method: 

said telecommunication channels are classified on the basis of their 
characteristics into at least two categories, i.e. primary telecommunication 
channels and secondary telecommunication channels, and 
15 in call set-up, a primary telecommunication channel, if available, is 

allocated to the base station, othenwise a free secondary telecommunication 
channel is allocated thereto. 

3. A method as claimed in claim 2, characterized in that 
said free telecommunication channels are classified into categories on the ba- 

20 sis of their data transmission capacity or quality such that the primary tele- 
communication channels have larger data transmission capacity or they are of 
better quality than the secondary telecommunication channels. 

4. A mobile system, which comprises 
a base station controller (BSC) and 

25 at least a first and a second base station (BTS1, BTS2), which 

comprise transceiver units (TRX1 to TRX3) for establishing a telecommunica- 
tion connection by radio signals to the subscriber terminals located in the base 
station coverage area and switching means (81 to 85) for switching the base 
station transceiver units onto a particular channel of a plurality of optional teie- 

30 communication channels between the base station controller (BSC) and the 
base stations (BTS 1 , BTS2), characterized in that 

the base station controller (BSC) comprises control means (1) 
which in call set-up allocate at least one of said telecommunication channels 
(CH1 to CHG) to the first (BTS1) or the second (BTS2) base station for the du- 

35 ration of the call and which transmit a predetermined message indicating the 
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allocated telecommunication channel to the base station to whom the channel 
is allocated, and that 

the switching means (S1 to S5) of the first, and correspondingly, of 
the second base station (BTS1, BTS2) are responsive to said message for 
5 switching the base station transceiver units (TRX1 to TRX3) to the telecom- 
munication channel (CHI to CHS) assigned by said message. 

5, A mobile system as claimed in claim 4, characterized in 

that 

said telecommunication channels are circuit-switched teiecommuni- 
10 cation channels that are classified on the basis of their characteristics into at 
least two categories, that is, into primary telecommunication channels (CH1 to 
CH4) and secondary telecommunication channels (CHS, CH6) and that 

said control means (1) allocate in call set-up a primary telecommu- 
nication channel (CHI to CH4), if available, to the call, otherwise a free, sec- 
15 ondary (CH5, CH6) telecommunication channel is allocated thereto. 

6. A mobile system as claimed in claim 4, characterized in 
that the primary telecommunication channels have larger data transmission 
capacity or they are of better quality than the secondary telecommunication 
channels. 

20 7. A mobile system as claimed in any one of claims 4 to 6, c h a r - 

acterized in that said message indicating the allocated telecommunica- 
tion channel (CH1 to CHS) also indicates a radio channel to be used in the call 
to the transceiver unit (TRX1 to TRX3) of the base station. 

8. A mobile system as claimed in any one of claims 4 to 7, c h a r - 
25 acterized in that 

said mobile system is the GSM system and 

said message consists of a CHANNEL ACTIVATION message in 
accordance with the GSM specifications part 08.58, to which is added infor- 
mation on the telecommunication channel allocated to the base station. 
30 9. A mobile system base station, which comprises 

transceiver units (TRX1 to TRX3) for establishing a telecommunica- 
tion connection by radio signals to the subscriber terminals located in the cov- 
erage area of the base station, and 

switching means (S1 to S6) for switching its transceiver units (TRX1 
35 to TRX3) to particular channels of a plurality of optional circuit-switched tele- 
communication channels (CH1 to CH6), characterized in that the 
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switching means (S1 to S6) are responsive to the message received by the 
base station (BTS1, BTS2) in conjunction with the call set-up for switching a 
particular transceiver unit (TRX1 to TRX3) onto the circuit-switched telecom- 
munication channel indicated by the message for the duration of the call. 

1 0. A base station as claimed in claim 9, characterized in 
that said particular transceiver unit (TRX1 to TRX3) comprises means for ap- 
plying a radio channel assigned by the message for the duration of the call to 
be established. 
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I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the invention entitled: CHANNEL 
ALLOCATION METHOD AND DEVICE IN MOBILE SYSTEM AND A MOBILE SYSTEM 
BASE STATION 

the specification of which 

□ is referred to by Altera reference number on a separate document 
lEl is attached hereto 

□ was filed on 12 June 2000 as application serial no, . 

1 hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information know to me to be material to patentability as defined in 37 C.F.R.§1 .56. 

I hereby claim foreign priority benefits under 35 U.S,C.§1 19(a)-(d) or 35 U.S.C.§365(b) 
of any foreign application(s) for patent or inventor's certificate, or 35 U.S.C.§365(a) of 
any PCT International application which designated at least one country other than the 
United States, listed below and have also identified below any foreign application for 
patent or inventor's certificate of PCT International application having a filing date before 
that of the application on which priority is claimed. 



Prior Foreign Application(s) 


Number 


Country 


Day/Month/Year Filed 


982238 


Finland 


15 October 1998 


Number 


Country 


Day/Month/Year Filed 


Number 


Country 


Day/Month/Year Filed 



I hereby daim the benefit under 35 U.S.C, §1 19(e) of any United States provisional 
application(s) listed below: 



Prior Provisional Application(s) 


Serial Number 


Day/Month/Year Filing Date 


Serial Number 


Day/Month/Year Filing Date 


Serial Number 


Day/Month/Year Filing Date 



I hereby clainn the benefit under 35 U.S.C. §120 of any United States applicatlon(s), or 
under 35 U.S.C. §365(c) of any PCT International application designating the United 
States, listed below and, insofar as the subject nnatter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in 
the manner provided by the first paragraph of 35 U.S.C. §112, 1 acknowledge the duty to 
disclose to the U.S. Patent and Trademark Office all information known to me to be 
material to patentability as defined in 37 C.F.R.§1.56 which became available between 
the filing date of the prior application and the national or PCT International filing date of 
this application: 



Prior 1 


J.S. or International Applical 


tion(s) 


Serial Number 
PCT/FI99/00848 


Day/Month/Year Filed 
13 October 1999 


Status (patented, pending, abandoned) 


Serial Number 


Day/Month/Year Filed 


Status (patented, pending, abandoned) 


Serial Number 


Day/Month/Year Filed 


Status (patented, pending, abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that 
these statements are made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under 18 U.S.C.§1 001 and 
that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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Power of Attorney 

As a named inventor, 1 hereby appoint the following attorney(s) and/or agent(s) to 
prosecute this application and transact all business in the Patent and Tradennark Office 
connected therewith. 

Steven R. Funk Reg. No. 37,830 Mark A. Hollingsworth Reg. No. 38,491 

David W. Lynch Reg. No. 36,204 Michael B. Lasky Reg. No. 29,555 

Karen D. McDaniel Reg. No. 37,674 lain A. Mclntyre Reg. No. 40,337 

I hereby authorize them or others whom they may appoint to act and rely on instructions 
from and communicate directly with the person/organization who/which first sends this 
case to them and by whom/which I hereby declare that I have consented after full 
disclosure to be represented unless/until I instruct Altera Law Group, LLC othenwise. 

Please direct all correspondence in this case to Altera Law Group, LLC at the address 
indicated below: 

Michael B. Lasky 
Altera Law Group, LLC 
1 0749 Bren Road East, Opus 2 
Minneapolis, MN 55343 



Full Name of Sole or First Inventor 


Family Name 
FRIMAN 


First Given Name 
Leif 


Second Given Name 


Residence and Citizenship 


City of Residence 

Jarvenoaa 


State or Country of Residence 

Finland 


Country of Citizenship 

Finland 


Post Office Address 


Street Address 

Satakunnanpoiku 34 


City 

FlN-04400 Jarvenpaa 


State & Zip Code or Country 

Finland 


Signature of Inventor 


Date 




Full Name of Second Inventor, if an 


V 


Family Name 

PIETILA 


First Given Name 

Jukka 


Second Given Name 


Residence and Citizenship 


City of Residence 

Helsinki 


state or Country of Residence 

Finland 


Country of Citizenship 

Finland 


Post Office Address 


Street Address 

Sakarinkatu 3 B 38 


City 

FlN-00500 Helsinki 


State & Zip Code or Country 

Finland 


Signature of Inventor 


Date 



